Inter (Part-II) 2018 


Mathematics 


Time: 2.30 Hours | (SUBJECTIVE TYPE) Marks: 80 
- SECTION-I 


‘Write short answers to any EIGHT (8) questions:: (16) 
mi) State sandwitch theorem. 


2.. 


ED lf 8 is measured in radian; then lim ew, is peer equal | 


to 1 which is called sandwitch iRaarans: 
(il) Express the area “A” of a circle as a function of its 
circumference “C”. ' 


Let ‘r’ be the radius of the circle A arid C denote oe and . 
circumference of the circle, then 


A=nr hae : (1) 
C=2nr i 2 
oie ) (2) 


| (ii) If w= - iy , find “c” so that lim, f(x) exists. 


END We find left hand'limit and right hand limit of f(x) atx = 1. 
; lim _{(x) =. lim RZ) =—1 +2=14 
“iim, f(x) = “im, (c+2)=c+2 
If lim, 0) exists Poca ) ‘a. 
Xo- 
cm 00) = im, 09 


1=c+2 
 1-2=Cc . 
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(iv) 


~ Define differentiation. 


EXE In an equation, if derivative of a dependent variable w.r.t 
independent variable exists. Then the process of finding the 
derivatives is called differentiation. 


2 . 
(v) Differentiate [Vx - | w.r.t Xx. 


ED Let y=( x) 


= ones (Lf avis 


“yextt-2 


as 4 
dx dx +1-2) 


dy. 
Find Ge if xy + y?=0, = 


xy + y?= : 
x(y)’ + y(x)' + (y2)' = 


dy d 
ear 1) * Vg =0 


" (vil) Find $ ity =x cos y. 


Ans aa 


 y=xcosy 


dx ~ X (cos y)' + cos y (x)' 
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d 
ax * cosy (1) 


d 
a + COs y 


= x (-sin y) 


=-x sin y 


d d 
oy tx sin y Ge = COs y 


(1 + xsin y) = cos y 


dy___cosy 
dx 1+xsiny 


7 aoe my oes 8 
(vill) _ Prove that =~ (cost x) "io » x € (-1, 1). 
[ME Let y =cos7! x : 


COs y = x 
Differentiate w.r.t ‘x’ 


= (cos y) = x (x) 


~siny = 1 
dy __1 
dx -siny 
a {Ak 
4/1 - cos? y bey 
Hh 


Ne for -1<x<1 


_ (ix) Find ay if y =x e8!nx, 


=x < (esin x) + esinx £ (x) 
=x (esin X cos x) + esin x (1) =~ 
= @*"< (x cos x + 1) 
(x) Define power series. | 
EME A series of the form apt axt+a,x+a, x... axis 
_ called a power series of function f(x) where a), a,, a, ..... a, are 
constants and.x'ls a variabfe. 
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(xi) vi) Find extreme ae for fx) = x2 - 2. 


‘. F( 


= 0-5 (y =a (2) 
: i 
aa f(x) = 2x — 1 


10) = 25, 0 -& (N 
= 2(1) -0 


f"(x) =2>0 


at x= 


=> * 


(xii) Find Sify = sin 


f sin hy = 5 | 
Differentiate both sides 


. asin by) = a5 (2) 


dy_ 1 
coshyq=5 


Vi+snh?ywet 
1+sinh Varo 
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x2 dy _1 
\V 1 *°% ax =2 
4+x*dy_ 1 
4 dx 2 
4exdy 1 
2 dx 2 
dy_ 1.2 
dx 24/4 4 x2 


dx [4 + x2 


3. Write short answers to any EIGHT (8) questions: (16) 
(i) Find oo using differentials if xy —log, x=c. 


Ans 4 xy -log, x=c 


xy -Inx=c 
- Differentiate w.r.t ‘x’ 


x= (y) +y 2 (x) -Scin x)= = (0) 


d ci * 
2X Gy y(t) = 0 
dy _1 
Xdx x7 
7 | . 
| dy _x¥_1-xy 
rye! | ‘ : dx” Xx ~ . x2 
; a. 3 x ‘ ° 
~ (ii) Evaluate the integral | — +2°o% . 
| ole , 
| Let, ae ; 
: Ans4 . Syn _ : 
ra x+2-2 | 
. — X+2 . dx [ \ " 
= i Xx+2 2 / \ oka 
ate ~ 53-03) eh \ 
: 2 - ' . 
+: | { : 
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aes 


-_ wy 


Banss Ja 


={tdx-2f/—oax 


KZ 
=x-2In(x+2)+c 


; 1 
(iii) Evaluate the integral Ja » OX, 


-1 
= 5, In|a*—-x’| +c 


(iv) Evaluate the integral [x sin X cos x dx. 
Ans am J x sin x cos x dx 


| = x(sin X Cos x) dx 
Integration by pane 


= xX eS sin? =a ees 


“katy Le dhxal 
=5 sin? x-4] (1.—cos 2x) dx 


=¥sin?x-t 1 dx +4 cos 2x dx 
2 


xX ; 7 sin 2x 
x sin? X-4xt7.—9 


' = 5 sin? x— 4x +g sin 2x +c 
(v) Evaluate the integral | x? e@% _ dx, 
Anse = | xe. dx 

_Integrating by parts 
= 2 _fX (2x, dx 


oo 
“oe = 2 e™* x dx 
“Again integrating by pane: a 
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2 ax ax 
= Eom 21) (1) ax] 


2 ax ax 
=X" gox_ 2 Xe _ 12, ie 
a a a a 


| 3 sin x — COS X 
i be fee Es ht) 
(vi) Evaluate the integral J e ( alnes: ) dx 


Anss =[e ™" ener sinx cos Sate de 


sin? x sin? 


3 cosx _1 
= 3 oe 
Je «(s5- ‘sin x ‘sin ;) dx 


= | e°* (3 cosec x — cosec x . cot x) dx 


=3 | e°* cosec x dx - | e** cot x cosec x dx 
Integrate the first integral by parts 


e°* e°x 
= 3 cosec xX." - 3 | cot x cosec x) dx 
~ { e cot x cosec x dx 
= cosec x. e% +3 je cot x cosec x dx 
~ { e%* cot x cosec x dx 
= e cosec x.+ ¢ 
(vii) Prove that f(x).dx = af f(x) . dx. 
a a 


ES if f(x) = 4) 
where @ is an anti-derivative off 
So by using fundamental theorem, we get 


f(x) dx = (b) — (a) 
= -[p(a) — $(b)] 
f(x) dx = | f(x) . dx. 
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(viii) Evaluate the definite integral <r 


(ix) Find the area bounded by cos function from x = + 
Vi ‘ | 
to x = 2 . 


Ans¢ Let y = cos x 
w2 


Te) J y dx 


wW2 


= J cos xX dx | 
=i 


= |sin «| 
-w2 


= sin(5)- sin (3) 
= sin 5) - SiN\> 

is =1-(-1)=1+1— 
= 2 Sq, units 


(x) Solve the differential equation sin y cosec x sv = 1. 
Ans¢ sin y cosec <a 


| sin tne sin x rte wi 
Separating the variables 
sin y dy = sin x dx 
Integrating both sides, we have 
[ sin y dy =| sin x dx 
—cos y=-Ccosx+c 
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(xi) ‘Define optimal solution and feasible solution. 


E> The feasible solution which maximizes or minimizes the © 
objective function is called the optimal solution. Each point of 


feasible region is called a feasible solution of ng system of 
Jinear inequalities. 


(xii) 


a 
Graph the region indicated By 4x -—3y<12, x2-5. 
Ans 4 . 


>: 
4x -3y < 12 
Put x = 0, y = 0,-we have P(3, 0)(0, 4) 


-3 
4) —3y=12 


6 +3y =12 


4. Write short answers to any NINE (9) questions: 


(18) 2 
(i) Show that the points A(3, 1), B(-2, -3) and C(2, 2) are 
vertices of an isosceles triangle. “ 


By using distance formula: 
|AB] = \ —X V * (Y>- ve 
= V2 = 3+ (3-47 


= N57 + (4 = 25476 =F 
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[BC| ™ \| (X. ~ my ir (Y> ~~ wr 
= VF + P= 16428 = 

|CA| e ~\ (x, i x) * (Yo ~ y,)? 

(2-3)? +(2-1)% 


=Car het = 

So [AB] = |BC|_ - 

As two sides of triangle are equal. 

So A, Band C are vertices of an isosceles Saaudle. 


. (ii) Find an equation ‘of a Ke CBO the points ies 1) 


, and (6, ~4). 
Yo Yq 
MB y-y, ey 
2 
- By putting values, we one 


y~ 45 oy &K--2) 


(x — X,) 


yee +2) K+ 2) 
&(y — 1) = -Bx— 107; 
8y -8=-5x—10. 
5x + By — 8+10=0 
5x + By +2=0 


(iii) | Find an equation of the line bisecting the first and 


third quadrants. | 
It passes through (0, 0) having slope 1. The equation of 
line bisecting the first and third quadrant is y = x, 


(iv) Find an equation of the line with x- ‘intercept: | -3 and 
y — intercept : 4. 


Manse g2g, bed 

) XV | 
atp@1 : 
> 4 ri . ° . 
air toh > 4x4 3y=12 


(v) Convert 2x — 4y + 11=0 into slope intercept form. 


I> 2x +11 =4y 
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(vi) Write an equation of the parabola with focus (—1, 0), 
vertex (-1, 2). 
ANs4 By using distance formula 
\/ % ~ x,)? + (y, = y,)? 
=alt- 1+1)*+(2-0)? 
= (0)? + (2)? = (2)? = 
As focus is below the vertex. o4 equation of parabola is: 
(x — h)? = —4a(y - k) 
As vertex = (-1, 2) soh=-1,k=2 
[x - (-1)]* = -4(2) (y - 2) 
(x + 1)? = -8(y — 2) 
x2 + 1 + 2x =-By + 16 | 
x7 + By + 2x+1-16=0 | 
‘x? + 2x + 8y-15=0 | 
(vii) Find the focus and directrix of the parabola y = 6x? - 1. | 


Ans, y =e it | 


Shift the origin to (0, -1) 
Let x=Xandy+1=Y 


1 
2-1 
gt : 0 : @ 
Compare equation (i) with X?=4aY _ 
q : ‘ 
4aY = 6 Y : i 
1 , , 
4a = 6 . 
sal 
ieee 


As vertex (0, 0), so X= 0; Y=0 
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—x=0, y+1=0 
y=-1. = v(0, —1) 
So focus is (0, a) 


=(0.24) 


Here X=0, ea 
x= O,y+1=57 
a: 
Meg 
_ 23 
~ 24 
F(0, 53 
Directrix: =-a 
P| . 
ial dal? 
| 
“oa 
_-1-24 
a 2A 
_ 725 
rE bey: . 
24y +25= 0. 


(viii) Find an equation. of the ellipse with centre (0, 0), 
focus (0, —3), vertex (0, 4). 
[ME As f(0,-c) so c=3 
2 ~V(O,a) so a=4 
C2 - az Py b2 
b? = a2- ¢? 
b = (4)? - (3)? = 16 -'9 
b*=7 
Thus equation of ellipse is | 
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(ix) ix) Find the eccentricity and directrices of the ellipse 
whose equation is 25x? + Qy? = 225. 


25 9 
MS a5” *305¥° -y 


1 1 
Leach yeat ; 
Here a*%=25.; b*=9 
a=5 ; b=3 
C2 = a2 + b2 
=25-9=16 
c2=16 
c=i4 . 
Foci are (0, + c) = (0, + 4) 
Vertices are (0, + a) = (0, + 5) 
c=ae = ge Bae 
a 5 


; a 
Directrices = y=+ a 


(x) Define unit vector. 
Ans, A unit vector is.defined as a vector whose magnitude is 


“unity. It is written as v and is defined byv= iw \ 


(xi) Finda unit vector in nthe direction. of the vector v =3it 9 |: 


1.13 
‘ey 2" oo 
Yev1 
_1,.N3; 
vagtt 2 2 
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eee 


(xii) Find a vector whose magnitude is ‘4’ and is parallel 
to 2i — 3j + 6k. 
EW Let 
v = 2i - 3) + 6k 
lvl = V(2)? + (-3)? + (6)? - 
. 344 9: + 36 


m . 2i — 3j + 6k 
an 
Thus the required vector is: 

; 2i - oS) 
v=4 7 
n»_8, 12. 24 
Ve7i-7it7& 


(xiii) Find a scalar “a” so that the vectors 2i + oj + 5k and 
3i+J+ak are perpendicular. 


EGE Let v =2i + of + 5k. 


u=3i+j+ ak 
v i tou. 
v.u.=0 


(2i + aj + SkO) . (Si +j+ak)=0- 
(2)(3) + (ae)(1) + O)(e.) = 0 


6+ 6a=0 

6a = -6 
_ 6 

; oe 

a=-1 


) SECTION-II | 
NOTE: Attempt any Three (3) questions. 


a[2x +5-\x+7 x#2 
Q.5.(a) If f(x) = x—-2 ; find the value of k, 
* x=2 
‘so that ‘f is continuous at x = 2. (5) 
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ESS ea ~_-~-~-+~»-~—~--rmeewererneararaeraerr eee 
—_——— 


(xil) F Ind. a vector - whose magnitude is ‘4’ and is pari ‘allel 
to 2i - 3] + 6k. 


IM Let 
Vv = 2i - 3) + 6K 
lvl =-V(2)? + (-3)? + (6)? 
= 4 +9 + 36 


. 
v _ 2-3) +6k 


al < 
Thus the required vector is: 
p= 4(A 3 * ok = +68) 
=4 
ath 2 
= te. Fi"? 


(xiii) Find a scalar “a” so that the vectors 2i + od + 5k and 
3i +] + ak are perpendicular. 


ESD Let v= 21 + aj + 5k 
= 3i+j+ ak 
ue 
.=0 
(23+ al 1 6ROh, (3i+j + ak) =0 
(2)(3) + (a)(1) + (5)(a) = 0 


Ae I< — 


6+ 6a=0 

6a = -6 
ae 
~ 6 


a=-1 
SECTION-II 
NOTE: Attempt any Three (3) questions. 


2x + 5-Vx+7 x¥2 


Q.5.(a) If f(x) = x-2 es find the value of k 
k _ 


so that ‘f is continuous at x = _ (5) 
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2x +5-+/x+7 i 
ED fi : meee Pee 7 
k Xx=2 
{(2) =k 
Lim f(x) = Lim W2x+5-yWx+7- 
x—>2 x>2 x-2 , 
Lim 2x +5-\x+7 Ren cy: 
X—>2 (x-2) "fax 54+x+7 
~— Lim _ (/2x +5)? - Wer 7 : 
~ X—> 2 (x2) Qfax+ 5 +\x+7) 
Lim 2x+5-x-7 
"X92 (x2) (2x +5 +x +7) 
| Ce |.) 
X-> 2 (x- Lae le 


Lim 
2ST EOE 
“343 


x <> - f(x) = 5 

‘fis . ntinu es 
Lim 

F(2) = x, 9 FO) 


een 


O|— 


_(b) Show that y = x* has maximum value at x = 1 . (5) 


Ans4 y =x* | 
Taking ‘log’ on both sides, » 
. In y = In (x*) 
=X in x 
ek li wW. . x ‘ 


Sy (ik y) = ay In») 


idy 


y dx *: A+ Inx(1) 


=1+/nx 


Scanned with CamScanner 


Meyaeiny 
= xX (1 +n x) 
dy _ 
If ay 
x* (1+ In x) =0. 
1+inx=0 : 
Ine+inx=0 " (1=/ne) 
‘In(e.x)=0 BF 4 
In(e.x)= Int (.°. O=/n 1) 
e.x=1 | 
taal 
¢ 73 xe | 
Again differentiating w.r.t ‘x’ 
d fdy\_d 
(Gy = ay Ot + In-w) 


2 

"a ax (*) - (1 +/n exe ra +/n x) 
= XX (1 +Inx) (1 +inx) +043) 
=x" (1 +n x)? +x (2) 


=x kK + In x)* + ql 


tle 2 
4 1 
(1 * in 3) “Tel 


[(1 + in 1-In e)? + e] 


pad 
I 

@ | 
o 
re) 


As 


if 
, aa. 
Oo |l—= O]— O|— 


n__———\“-— 
— 
@ 


= 
r) 


[(1+0-1)2 +e] 


iN 
es, 


tle 


il 
ee 
= 
ols 
oO 
+ 
2, 
, 


rT 
eS 
> 
—_- 
© 
~—- 
A 
V 
rs) 


: 1 
So y has maximum value at x = S° 
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Q.6.(a) Evaluate | o** cos 3x dx. 


{ntegrating by parts, 
eax SSX sin 3x 
b= 0%, JG 
sin 3x | 2 
S03] 


, o% (2) dx 


sin 3x . e2% dx 


3 | e sin 3x dx 


-" sin 3x 2 j| 0% | =£08 3x j (=298 3x) 02% (2) dx 


| —COS 3x 9 
= 5 sin ax +e cos ax +5 [SOE rx (2) dx 


2 

i: 

_ ox Sin 3x 2 
= Q** =A 
2 


= = 0% sin 3x + é e** cos 3x 4 e** cos 3x dx 


3 
l= 7 e® sin 3x + & gr cos ax~ oI +o 
1+ Si = ye sin ax + £6 cos ox +c 
(1 +5) =e sin ax + £0 cos 3x +C 
(ee) = : e*% sin 3x + é eX cos 3x + ¢ 
| (=) = 5 2 sin 3x + é e2X cos 3x + 


W 
o3|© 


9 
(5 e2* sin 3x + & gr cos 3x) +73¢ 


nS ne ae a ee ar ek eae ree 
The three points A(7, -1), B(-2, 2) and C(1, 4) are 
si consecutive vertices of a parallelogram, find the 


‘ 
fourth vertex. (5) 


EME Let (x, y) be the coordinates of vertex D. 
As ABCD is a parallelogram. So, AB = CD and the slope 
of side BC = DA. 


*% 
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Dew CU) 


s : | Aa) ne 


Yo-Yy 

2~% 
__ 4-2 
~ 1—(-2 


Slope CD == 


_ aLeay 
| Slops DA= 7x 
As Slope AB=CD 
) ll LF 
ik arr, 
—-1(x 1) =3 4y -4 
1G) = 3-4 | 
—1x- 3y=-12-1 | 7! 
+1x — 3y = +13 a ea (i) 
As Slope BC=DA | 
2_n1-y 
3-7 =x, 
; 2(7 — x) = 3(-1 - y) 
c 14 — 2x =-3 — 3y 
. 14+3=2x-3y 
“47 = 2x —-3y (ii) 
) Adding equations (i) and (ii), we get 
x = 30 
x= 10 
Put x = 10 in eq.(ii), 
“17 = 2(10) - 3(y) 
17 = 20 - 3y 
17 — 20 = -3y 


Slope BC. = 
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—3 = -3y 
y~1. 
Thus vertex D = (10, 1). 


Q.7.(a) Find the area bounded by the curve y = a 


4x and 
x-axis. » (5) ; 
ANS, <—m : 
Let . y=0 
3 4x =0 
x(x? — 4) =0 
x=0 x*-4=0 
>, #(x-2)(x +2) =0 
’ X = 2, -2 
x= (0, % 2) r, 


- Area = | y dx 


bye 
chet 45 dx 
(x? — 4x) dx - fos 4x) dx 


x dx - 4 {4s 2a. a [xax 


| 


eal a 
0 +2 ° 
=[F-2e| -[-2e| 
a0 jar = 2(-2)°| 4 ke 2(2)| . 
_ fie .] [16 21. 
= bs 8] .F s : | , 


= -[-4] - [-4]. 
=4+4=8 sq. units. 
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SO a". 


(b) Minimize z = zx + y subject to to the constraints: (5) 
. x+y 23, 7x + Sy ¢ 35,x20,y <0 
Ans, Equation | . 
xX+y=3 : 7x 
» Put. y= 0 Put = 
x= 3. : 


5y = 35 


“i (3, 0) 
Put x=0 
y=3 


0+023 
0#3 


‘The corner points of the Hie region (3, 0), (5, °) (0, 7) 
and H{0, 3) i 
Z=2xty 

Z = 2(3) + 0 

(3,0) 
- =6: 

Z(5, oy= (6) +0 

Z(0, 7)= 200) +7= 


Z(0, 3) = 2(0) + 3= 5 
‘Z' is minimize at the corner point (0, 3). 


Q.8.(a) Find the condition that the line y = mx + c touches — 


‘ the circle x? + y? = a? at a single point. (5) 
Ans2 y=mx +c 
5 Put it:in x? 5 y? a? 


x? + (mx +c)? = a? 
x2 + mx? + c? + 2mex = a? 
x2(1 + m2) + 2mex+c?-a?=0 (i) 
Disc ‘b* — 4ac’ of equation (i), | 
= (2mc)* — 4(1 + m2)(c? - a?) 
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= 4m?c? -- 4c? (1 + m2) + 4a? (1 +m?) 
= 4m?c? — 4c? — 4m?c? + 4a? + 4mZa? 
= ~4¢? + 4a? + Ama? 
= 4[-c? + a2'(1 + m?)] 
For y= mx +c touches the circle, so 
4(-c? Fs a* (1 +m?)) =0 
-c* + a2 (1 + m2) =0 
c? = a2 (1 + m2) Required condition. 
(b) Find x so that points A(1, -1, 0), B(-2, 2, 1) and C(0, 2, x) 


form triangle with right angle atC. (5) 
—> 
[Xir> AC = (0, 2, x) - (1, -1, 0) 


_ =0+1,2+1,x-0 
aceoewes 

C =.(0, 2, x) — (-2, 2, 1) 
=0+2,2- 2,xX-1 

=4+21 +0) +(x-1)k 

Given AC _L BC So © AC. BC = 0 

(i+ 3j+xk). (2) #0] +(x—1)k) = 

=>  (-1)(2) +3(0) + x(x - 1) =0 


x* x 2=0 
—- 2x +x-2=0 (x — 2)(x + 1) 
x(xX-2)+4(x=2)=0 ° x=2.-1 
Q. 9.(a) Find the centre, foci, eccentricity, vertices and 
equations of directices ofa Med. (5) 
Ans4 fe 1 gt eset | 
__As we know | > 
x? ; 
ae pent | 
So equation (i) becomes ! " 
(y - 0)? _ (x= 0)? _ 1 
(ar ye te 


Here -a=2 b=1 
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~~ 


= (2)? + (1)?=441=5 
c=\5 


Eccentricity = e == xy 


Focus = (0, +c) 
V =(0, +a) 


‘rectr say es es 
| Equation of directrices y = + e =+ UB 


(b) 


Ans, 


y= 25 


Find volume of the tetrahedron with the vertices A(2, 
1, 8), B(3, 2, 9), C(2, 1, 4) and D(3, 3, 10). ~- (5) 


— , " * oy 

AB =(3-2)i+(2-1)j+ +8) k=itit+k 
AC = (2 -2)i+ (1-1)] + (4-8) k=0i+ Oj — 4k 
AD = (3- 2)i+(3-1)1+ (10-8) k=i+ 2j + 2k 


4772 
Volume of the tetrahedron =& [AB AC AD] 


4 1 1 1 
1-2 2 
= 5 [1(0 +8) ~ 1(0 + 4) + 100, 0)] 
= 518-41 
= 4 [a(2 - 1)] 
4.2 
~ 6 3 
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